curves for all resonances significantly perturbed in the H3K9me3 titration. c) Binding curves for all resonances significantly perturbed in the H3K27me3 titration. d) Table of determined Kd values and associated standard deviations for histone peptides tested. Kd values are reported as the average Kd value determined from analysis of the CSPs for all CD residues significantly perturbed. ND indicates binding not detected. and DNA-bound (1:2.00 ratio, bottom) spectra are plotted against CBX8 residue number. b) Normalized CSP (Δ) between the apo and H3K9me3-bound (1:10 ratio, top), DNA and H3K9me3-bound (1:1:10, middle-top), apo and H3K27me3-bound (1:10, middle-bottom) and DNA and H3K27me3-bound (1:1:10, bottom) spectra are plotted against CBX8 residue number. For (a) and (b) the secondary structure of CD from the crystal structure PDBID 3I91 is diagramed above the Δ plots with the aromatic cage residues labeled. The small rectangle with dashed lines represents the region of CD that undergoes a conformational change between apo and histone bound states in the crystal structure. * indicates missing resonances, # indicates proline residue and colored dots represent resonances that broaden beyond detection during the experiment Supplementary Figure 6 . a) 1 H-15 N-HSQC overlays for 15 N-CD in the apo (black, 1:0:0 ratio), bound to an 11bp DNA (red, 1:1:0 ratio), bound to H3K9me3 (blue, 1:0:10), or bound to both 11bp DNA and H3K9me3 (purple, 1:1:10 ratio). Shown are resonances for selected residues in the histone binding pocket (R9, left), DNA binding pocket (R19, middle) and a residue sensitive to both DNA and histone binding (E59, right) are shown. b) Full 1 H-15 N-HSQC overlays for 15 N-CD in the apo (black, 1:0:0 ratio), bound to an 11bp DNA (red, 1:1:0 ratio), bound to H3K9me3 (blue, 1:0:10), or bound to both 11bp DNA and H3K9me3 (purple, 1:1:10 ratio). to H3K27me3 (blue, 1:0:10), or bound to both 11bp DNA and H3K27me3 (purple, 1:1:10 ratio). Glycine 24 is shown as an inset for clarity. c) Full 1 H-15 N-HSQC overlays for 15 N-CD in the apo (black, 1:0:0 ratio), bound to an 11bp DNA (red, 1:1:0 ratio), bound to H3K27me3 (blue, 1:0:10), or bound to both 11bp DNA and H3K27me3 (purple, 1:1:10 ratio). Glycine 24 is shown as an inset for clarity. d) Binding curves for all resonances significantly perturbed in the H3K9me3 titration with the CD pre-bound to 11bp DNA. e) Binding curves for all resonances significantly perturbed in the H3K27me3 titration with the CD pre-bound to 11bp DNA.
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